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200 

PRESENT A VIRTUAL DATA SYSTEM TO THE CLIENT COMPUTER SYSTEM. THE VIRTUAL 
DATA SYSTEM PROVIDING ACCESS TO AN AGGREGATED SET OF DATA AVAILABLE FROM A 
PLURALITY OF SERVER DATA SYSTEMS RESPECTIVELY OPERATING WITHIN A PLURALITY 

OF SERVER COMPUTER SYSTEMS 



201 

AGGREGATE A SET OF FILES AND DIRECTORIES ACCESSIBLE IN THE 
RESPECTIVE FILE SYSTEMS OF EACH OF THE PLURALITY OF SERVER 
COMPUTER SYSTEMS TO APPEAR TO CLIENT COMPUTER SYSTEMS AS THE 

VIRTUAL FILE SYSTEM 



I 



202 

EXPOSE THE SET OF FILES AND DIRECTORIES AGGREGATED IN THE VIRTUAL 
FILE SYSTEM TO CLIENT COMPUTER SYSTEMS USING A FILE ACCESS PROTOCOL 

COMPATIBLE WITH THE CLIENT COMPUTER SYSTEMS SUCH THAT VIRTUAL FILE 
SYSTEM IS PRESENTED TO CLIENT COMPUTER SYSTEMS AS A SINGLE VIRTUAL 

FILE SYSTEM 



I 



203 

RECEIVE A CLIENT DATA ACCESS TRANSACTION FROM A CLIENT COMPUTER SYSTEM, 
THE CLIENT DATA ACCESS TRANSACTION SPECIFYING A DATA ACCESS OPERATION TO BE 
PERFORMED RELATIVE TO THE VIRTUAL DATA SYSTEM PRESENTED TO THE CLIENT 

COMPUTER SYSTEM 



204 

PROCESS THE CLIENT DATA ACCESS TRANSACTION IN RELATION TO METADATA 
ASSOCIATED WITH THE VIRTUAL DATA SYSTEM 

205 

Joes the data access operatioi^ 

REQUIRE access TO DATA AVAILABLE 
^FROM THE PLURALITY OF SERVER DATA^ 
YES SYSTEMS? 



206 

PROCESS THE CLIENT DATA ACCESS 
TRANSACTION USING THE METADATA 
TO CREATE A SERVER DATA ACCESS 
TRANSACTION THAT IS TRANSFERRED 
TO A SERVER COMPUTER SYSTEM TO 

CARRY OUT THE DATA ACCESS 
OPERATION SPECIFIED BY THE CLIENT 
COMPUTER SYSTEM 



207 

ACCESS METADATA 
ASSOCIATED WITH THE 
VIRTUAL DATA SYSTEM TO 
COMPLETE PROCESSING OF 
THE DATA ACCESS OPERATION 
SPECIFIED BY THE CLIENT 
DATA ACCESS TRANSACTION 



FIG. 2 



208 

TRANSLATE. USING THE METADATA ASSOCIATED WITH THE VIRTUAL DATA 
SYSTEM, THE CLIENT DATA ACCESS TRANSACTION INTO A SERVER DATA 
ACCESS TRANSACTION FOR ACCESS TO THE DATA AVAILABLE FROM ONE OF 
THE PLURALITY OF SERVER COMPUTER SYSTEMS ACCORDING TO THE DATA 
ACCESS OPERATION SPECIFIED BY THE CLIENT DATA ACCESS TRANSACTION 

1 

209 

FORWARD THE SERVER FILE ACCESS TRANSACTION TO A SELECTED ONE OF 

THE PLURALITY OF SERVER COMPUTER SYSTEMS SPECIFIED BY THE 
METADATA FOR PROCESSING OF THE FILE ACCESS OPERATION SPECIFIED 
BY THE CLIENT FILE ACCESS TRANSACTION BY THE SELECTED ONE OF THE 
PLURALITY OF SERVER COMPUTER SYSTEMS 

T 

210 

RECEIVE A SERVER TRANSACTION RESPONSE FROM THE SERVER 
COMPUTER SYSTEM TO WHICH THE SERVER FILE ACCESS TRANSACTION 

WAS FORWARDED 

1 

211 

TRANSLATE. USING THE METADATA ASSOCIATED WITH THE VIRTUAL FILE 
SYSTEM, THE SERVER TRANSACTION RESPONSE INTO A CLIENT FILE 

ACCESS RESPONSE 



212 

FORWARD THE CLIENT FILE ACCESS RESPONSE TO THE CLIENT COMPUTER 
SYSTEM FROM WHICH THE CLIENT FILE ACCESS TRANSACTION WAS 

RECEIVED 



FIG. 3 



300 

MAINTAIN THE METADATA ASSOCIATED WITH THE VIRTUAL FILE SYSTEM IN AT 
LEAST ONE FORWARDING TABLE CONTAINING FORWARDING TABLE ENTRIES 
THAT PROVIDE A MAPPING OF VIRTUAL FILE SYSTEM PARAMETERS TO 
PHYSICAL FILE SYSTEM PARAMETERS 



301 

MAINTAIN A DIRECTORY LOCATION MAPPING TABLE CONTAINING A 

MAPPING OF VIRTUAL FILE IDENTITIES OF PARENT AND CHILD 
DIRECTORIES WITHIN THE VIRTUAL FILE SYSTEM. THE PARENT AND 

CHILD DIRECTORIES REPRESENTING AN AGGREGATION OF 
DIRECTORY STRUCTURES PRESENT WITHIN RESPECTIVE SERVER 
FILE SYSTEMS OF THE PLURALITY OF FILE SERVERS 

i 

302 

MAINTAIN A SET OF DIRECTORY FILE MAPPING TABLES. ONE FOR 
EACH DIRECTORY IN THE VIRTUAL FILE SYSTEM. EACH DIRECTORY 
FILE MAPPING TABLE CONTAINING A MAPPING OF VIRTUAL FILE 
IDENTITIES OF FILES WITHIN THE VIRTUAL FILE SYSTEM OF THAT 
DIRECTORY TO PHYSICAL FILE IDENTITIES OF A CORRESPONDING 
FILE AND SERVER COMPUTER SYSTEM AND WITHIN AN 
AGGREGATION OF THE RESPECTIVE SERVER FILE SYSTEMS OF 
EACH OF THE PLURALITY OF FILE SERVERS 

i 

303 

MAINTAIN AN ACTIVE TRANSACTION TABLE THAT ASSOCIATES 
CLIENT FILE ACCESS TRANSACTIONS TO CORRESPONDING SERVER 
FILE ACCESS TRANSACTIONS 



FIG. 4 



304 

RECEIVE A CLIENT FILE ACCESS TRANSACTION 



305 

ASSIGN A CLIENT TRANSACTION IDENTITY TO THE RECEIVED CLIENT FILE 

ACCESS TRANSACTION 



306 

DETERMINE IF THE ACTIVE 
TRANSACTION TABLE CONTAINS AN 
ACTIVE TRANSACTION TABLE ENTRY 
lAT CORRESPONDS TO THE CLIEh 
?ANSACTION IDENTIl 



YES 



307 

CREATE AN ACTIVE 
TRANSACTION TABLE ENTRY 
CONTAINING THE ASSIGNED 
CLIENT TRANSACTION IDENTITY 
AND AN IDENTITY OF THE CLIENT 

COMPUTER SYSTEM FROM 
WHICH THE CLIENT FILE ACCESS 
TRANSACTION WAS RECEIVED 



TO STEP 310 FIGURE 6A 



308 

IDENTIFY THAT THE CLIENT FILE 
ACCESS TRANSACTION RECEIVED 
FROM THE CLIENT COMPUTER 
SYSTEM IS A DUPLICATE CLIENT FILE 
ACCESS TRANSACTION WITHIN THE 
ACTIVE TRANSACTION TABLE 




TO STEP 310 FIGURE 6A 



309-B 

REPLY TO CLIENT USING THE 
PREVIOUS RESPONSE FROM THE 
SERVER 



t 

TO STEP 304 



FIG. 5 



310 

TRANSLATE, USING THE METADATA ASSOCIATED WITH THE VIRTUAL FILE SYSTEM, THE 
CLIENT FILE ACCESS TRANSACTION INTO A SERVER FILE ACCESS TRANSACTION 



311 

OBTAIN A VIRTUAL FILE IDENTIFIER SPECIFIED IN THE CLIENT FILE ACCESS 

TRANSACTION 

i 

312 

MATCH THE VIRTUAL FILE IDENTIFIER SPECIFIED IN THE CLIENT FILE ACCESS 
TRANSACTION TO A MATCHING FORWARDING TABLE ENTRY IN THE AT LEAST ONE 
FORWARDING TABLE TO IDENTIFY A CORRESPONDING PHYSICAL FILE IDENTIFIER 

CONTAINED IN THE MATCHING FORWARDING TABLE ENTRY 



313 

COMPARE A DIRECTORY PORTION OF THE VIRTUAL FILE IDENTITY TO THE 
DIRECTORY LOCATION MAPPING TABLE TO IDENTIFY A DESTINATION VIRTUAL FILE 

IDENTITY OF A DIRECTORY IN THE VIRTUAL FILE SYSTEM THAT CONTAINS A FILE 
TO BE ACCESSED ACCORDING TO THE FILE ACCESS OPERATION SPECIFIED IN THE 
CLIENT FILE ACCESS TRANSACTION 

314 

IDENTIFY A SPECIFIC DIRECTORY FILE MAPPING TABLE WITHIN THE SET OF 
DIRECTORY FILE MAPPING TABLES THAT CORRESPONDS TO THE DESTINATION 
VIRTUAL FILE IDENTITY OF THE DIRECTORY IN THE VIRTUAL FILE SYSTEM THAT 
CONTAINS A FILE TO BE ACCESSED ACCORDING TO THE FILE ACCESS OPERATION 
SPECIFIED IN THE CLIENT FILE ACCESS TRANSACTION 



315 

CREATE THE SERVER FILE ACCESS TRANSACTION BY REPLACING THE VIRTUAL FILE 
IDENTIFIER SPECIFIED IN THE CLIENT FILE ACCESS TRANSACTION WITH THE 
CORRESPONDING PHYSICAL FILE IDENTIFIER CONTAINED IN MATCHING FORWARDING 

TABLE ENTRY 



FIG. 6A 



315 

CREATE THE SERVER FILE ACCESS TRANSACTION BY REPLACING THE VIRTUAL FILE 

IDENTIFIER SPECIFIED IN THE CLIENT FILE ACCESS TRANSACTION WITH THE 
CORRESPONDING PHYSICAL FILE IDENTIFIER CONTAINED IN MATCHING FORWARDING 

TABLE ENTRY 



316 

COMPARE, WITHIN THE SPECIFIC IDENTIFIED DIRECTORY FILE MAPPING TABLE, A 
FILE PORTION OF THE VIRTUAL FILE IDENTITY TO DIRECTORY FILE MAPPING TABLE 
ENTRIES TO IDENTIFY AT LEAST ONE MATCHING DIRECTORY FILE MAPPING TABLE 

ENTRY THAT CONTAINS THE FILE PORTION OF THE VIRTUAL FILE IDENTITY IN 
ORDER TO IDENTIFY A SERVER COMPUTER SYSTEM OF THE PLURALITY OF SERVER 
COMPUTER SYSTEMS AND A PHYSICAL FILE IDENTITY OF A FILE ON THAT SERVER 
COMPUTER SYSTEM THAT CORRESPONDS TO THE FILE TO BE ACCESSED 
ACCORDING TO THE FILE ACCESS OPERATION SPECIFIED IN THE CLIENT FILE 

ACCESS TRANSACTION 



317 

IDENTIFY A PLURALITY OF MATCHING DIRECTORY FILE MAPPING TABLE 
ENTRIES THAT EACH CONTAINS THE FILE PORTION OF THE VIRTUAL FILE 
IDENTITY, THUS INDICATING THAT THE FILE TO BE ACCESSED ACCORDING TO 
THE FILE ACCESS OPERATION SPECIFIED IN THE CLIENT FILE ACCESS 
TRANSACTION IS REPLICATED IN AT LEAST TWO LOCATIONS WITHIN THE 
PLURALITY OF SERVER COMPUTER SYSTEMS 



i 

318 

ASSIGN A SERVER TRANSACTION IDENTITY TO THE CREATED SERVER FILE ACCESS 

TRANSACTION 



319 

STORE THE SERVER TRANSACTION IDENTITY IN THE ACTIVE TRANSACTION TABLE 
ENTRY THAT CONTAINS THE CLIENT TRANSACTION IDENTITY OF THE RECEIVED 
CLIENT FILE ACCESS TRANSACTION THAT WAS TRANSLATED TO THE CREATED 
SERVER FILE ACCESS TRANSACTION 



FIG. 6B 



320 

FORWARD THE SERVER FILE ACCESS TRANSACTION TO A SELECTED 
ONE OF THE PLURALITY OF SERVER COMPUTER SYSTEMS 



321 

IDENTIFY, FROM THE MATCHING FORWARDING TABLE 
ENTRY. THE AT LEAST ONE SERVER COMPUTER SYSTEM AT 
WHICH AN INSTANCE OF THAT FILE CAN BE ACCESSED 
USING THE CORRESPONDING PHYSICAL FILE IDENTIFIER 

I 

322 

FORWARD THE SERVER FILE ACCESS TRANSACTION TO A 
SERVER COMPUTER SYSTEM CORRESPONDING TO THE 
IDENTIFIED AT LEAST ONE SERVER COMPUTER SYSTEM AT 
WHICH AN INSTANCE OF THAT FILE CAN BE ACCESSED 



323 

RECEIVE A SERVER TRANSACTION RESPONSE FROM THE SERVER 
COMPUTER SYSTEM TO WHICH THE SERVER FILE ACCESS 
TRANSACTION WAS FORWARDED 



FIG. 7 



324 

TRANSLATE, USING THE METADATA ASSOCIATED WITH THE VIRTUAL FILE SYSTEM, THE 
SERVER TRANSACTION RESPONSE INTO A CLIENT FILE ACCESS RESPONSE 



325 

OBTAIN A PHYSICAL FILE IDENTIFIER SPECIFIED IN THE SERVER TRANSACTION 

RESPONSE 

326 

MATCH THE PHYSICAL FILE IDENTIFIER SPECIFIED IN THE SERVER TRANSACTION 
RESPONSE TO A MATCHING FORWARDING TABLE ENTRY IN THE AT LEAST ONE 
FORWARDING TABLE TO IDENTIFY A CORRESPONDING VIRTUAL FILE IDENTIFIER 
CONTAINED IN THE MATCHING FORWARDING TABLE ENTRY 

i 

327 

REPLACE THE PHYSICAL FILE IDENTIFIER SPECIFIED IN THE SERVER TRANSACTION 
RESPONSE WITH THE CORRESPONDING VIRTUAL FILE IDENTIFIER CONTAINED IN 
MATCHING FORWARDING TABLE ENTRY TO CREATE THE CLIENT FILE ACCESS 

RESPONSE 



1 

328 

FORWARD THE CLIENT FILE ACCESS RESPONSE TO THE CLIENT COMPUTER SYSTEM 



329 

OBTAIN A SERVER TRANSACTION IDENTITY SPECIFIED IN THE SERVER 

TRANSACTION RESPONSE 

i 

330 

MATCH THE SERVER TRANSACTION IDENTITY TO AN ACTIVE TRANSACTION TABLE 
ENTRY CONTAINING THAT SERVER TRANSACTION IDENTITY IN THE AN ACTIVE 
TRANSACTION TABLE TO OBTAIN A CLIENT TRANSACTION IDENTITY THAT 
CORRESPONDS TO THAT SERVER TRANSACTION IDENTITY 

i 

330-A 

SAVE RESPONSE FROM SERVER IN ACTIVE TRANSACTION TABLE 

331 

FORWARD THE CLIENT FILE ACCESS RESPONSE TO A CLIENT COMPUTER SYSTEM 

CORRESPONDING TO A CLIENT COMPUTER SYSTEM ASSOCIATED WITH THE 
CLIENT TRANSACTION IDENTITY IDENTIFIED IN MATCHING ACTIVE TRANSACTION 
TABLE ENTRY IN THE ACTIVE TRANSACTION TABLE 



FIG. 8 
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400 

DETECT A TREND OF ACCESS TO A FILE WITHIN THE VIRTUAL FILE SYSTEM BY 
TRACKING FILE ACCESS PATTERNS TO THE FILE BY AT LEAST ONE CLIENT COMPUTER 

SYSTEM 



401 

DETECT FREQUENT ACCESS TO A FILE OVER A TIME PERIOD 



402 

PERFORM A MIGRATION OPERATION ON THE FILE FOR WHICH THE TREND IS 
DETECTED IN ORDER TO MANAGE ACCESS TO THE FILE 



403 

REPLICATE THE FILE TO AT LEAST ONE SERVER COMPUTER SYSTEM 
THAT DOES NOT CONTAIN THE FILE WITHIN ITS FILE SYSTEM AT THE 
TIME OF DETECTING FREQUENT ACCESS TO A FILE 



404 

SELECT, AS THE AT LEAST ONE SERVER COMPUTER SYSTEM 

FOR REPLICATING THE FILE, AT LEAST ONE SERVER 
COMPUTER SYSTEM THAT IS OF HIGHER PERFORMANCE IN 
RELATION TO AT LEAST ONE OTHER SERVER COMPUTER 
SYSTEM IN THE PLURALITY OF SERVER COMPUTER SYSTEMS 
AVAILABLE TO STORE THE REPLICATE FILE 



FIG. 10 



420 

DETECT A TREND OF ACCESS TO A FILE 



421 

DETECT INFREQUENT ACCESS TO A FILE OVER A TIME PERIOD 



422 

PERFORM A MIGRATION OPERATION ON THE FILE 



423 

IDENTIFY, USING METADATA ASSOCIATED WITH THE VIRTUAL FILE SYSTEM, 
THAT THE FILE IS REPLICATED ACROSS A PLURALITY OF SERVER FILE 
SYSTEMS OF RESPECTIVE SERVER COMPUTER SYSTEMS 



t 

424 

IN RESPONSE TO IDENTIFYING THAT THE FILE IS REPLICATED, INSTRUCT AT 

LEAST ONE SERVER COMPUTER SYSTEM THAT MAINTAINS A REPLICATED 
COPY OF THE FILE WITHIN ITS SERVER FILE SYSTEM TO REMOVE THE 

REPLICATED COPY 



425 

SELECT, AS THE AT LEAST ONE SERVER COMPUTER SYSTEM FROM 
WHICH THE REPLICATED COPY OF THE FILE IS TO BE REMOVED, AT 
LEAST ONE SERVER COMPUTER SYSTEM THAT CONTAINS A 
REPLICATED COPY OF THE FILE AND THAT IS OF HIGHER 
PERFORMANCE RELATIVE TO OTHER SERVER COMPUTER 
SYSTEMS IN THE PLURALITY OF SERVER COMPUTER SYSTEMS 





r 


426 

MIGRATE THE FILE FROM A HIGHER PERFORMING SERVER COMPUTER SYSTEM TO A 
LOWER PERFORMING SERVER COMPUTER SYSTEM 



FIG. 11 



500 

PROCESS THE CLIENT FILE ACCESS TRANSACTION IN RELATION TO METADATA 
ASSOCIATED WITH THE VIRTUAL FILE SYSTEM 



501 

THE FILE ACCESS OPERATION SPECIFIED BY THE CLIENT FILE ACCESS TRANSACTION 
IS A METADATA-ONLY OPERATION THAT THE ADAPTIVE LOAD BALANCER CAN 
PERFORM BY ACCESSING THE METADATA ASSOCIATED WITH THE VIRTUAL FILE 
SYSTEM WITHOUT REQUIRING ACCESS TO FILES STORED WITHIN RESPECTIVE FILE 
SYSTEMS OF THE PLURALITY OF COMPUTER SYSTEMS 

502 

THE FILE ACCESS OPERATION IN THE CLIENT FILE ACCESS TRANSACTION SPECIFIES 
AN OPERATION TO BE PERFORMED ON DIRECTORIES AND FILES OF THE VIRTUAL 
FILE SYSTEMS THAT THE ADAPTIVE LOAD BALANCER PROVIDES ACCESS TO USING 
THE NETWORK FILE SYSTEM PROTOCOL 

503 

THE FILE ACCESS OPERATION IS A NETWORK FILE SYSTEM OPERATION 
INCLUDING AT LEAST ONE OF A CREATE OPERATION, A MKDIR OPERATION, A 
READDIR OPERATION AND A STATFS OPERATION 



504 

THE FILE ACCESS OPERATION IS A STATFS OPERATION 




505 

ACCESS METADATA ASSOCIATED WITH THE VIRTUAL FILE SYSTEM 
TO COMPLETE PROCESSING OF THE FILE ACCESS OPERATION 
SPECIFIED BY THE CLIENT FILE ACCESS TRANSACTION 






r 




506 

CALCULATE AN AMOUNT OF STORAGE SPACE ASSOCIATED WITH 
EACH SERVER FILE SYSTEM OF THE PLURALITY OF SERVER 
COMPUTER SYSTEMS THAT IS PROVIDED WITHIN THE VIRTUAL FILE 

SYSTEM 






f 




511 

PROVIDE A CLIENT FILE ACCESS RESPONSE TO THE CLIENT 
COMPUTER SYSTEM THAT INDICATES AN AMOUNT OF FILE STORAGE 
SPACE AVAILABLE FOR STORAGE OF DATA WITHIN THE VIRTUAL FILE 
SYSTEM THAT IS BASED ON THE CALCULATED AMOUNT OF STORAGE 
SPACE ASSOCIATED WITH EACH SERVER FILE SYSTEM 









FIG. 12A 



506 

CALCULATE AN AMOUNT OF STORAGE SPACE ASSOCIATED WITH EACH SERVER 
FILE SYSTEM OF THE PLURALITY OF SERVER COMPUTER SYSTEMS THAT IS 
PROVIDED WITHIN THE VIRTUAL FILE SYSTEM 



507 

CALCULATE A TOTAL AMOUNT OF CURRENT FREE SPACE WITHIN EACH 
SERVER FILE SYSTEM OF THE PLURALITY OF SERVER COMPUTER 
SYSTEMS THAT IS PROVIDED WITHIN THE VIRTUAL FILE SYSTEM 

i 

508 

IDENTIFY A REPLICATED AMOUNT OF STORAGE OF REPLICATED FILES 

WITHIN THE SET OF SERVER FILE SYSTEMS MAINTAINED BY THE 
RESPECTIVE SERVER COMPUTER SYSTEMS WITHIN THE VIRTUAL FILE 

SYSTEM 

i 

509 

CALCULATE A POTENTIAL AMOUNT OF TOTAL STORAGE SPACE AS THE 
TOTAL AMOUNT OF CURRENT FREE SPACE IN ADDITION TO THE 
REPLICATED AMOUNT OF STORAGE OF REPLICATED FILES WITHIN THE SET 

OF SERVER FILE SYSTEMS 

i 

510 

SET THE AMOUNT OF FILE STORAGE SPACE AVAILABLE FOR STORAGE OF 
DATA WITHIN THE VIRTUAL FILE SYSTEM EQUAL TO THE POTENTIAL 

AMOUNT OF TOTAL STORAGE SPACE 



FIG. 12B 



550 

THE FILE ACCESS OPERATION SPECIFIED BY THE CLIENT FILE ACCESS TRANSACTION IS A 
FILE ACCESS OPERATION THAT REQUIRES MODIFICATION OF A FILE WITHIN THE VIRTUAL 

FILE SYSTEM 



551 

TRANSLATE, USING THE METADATA ASSOCIATED WITH THE VIRTUAL FILE SYSTEM, 
THE CLIENT FILE ACCESS TRANSACTION INTO A SERVER FILE ACCESS 
TRANSACTION FOR ACCESS TO THE FILE MAINTAINED WITHIN ONE OF THE 
PLURALITY OF SERVER COMPUTER SYSTEMS 




YES, REPLICATES EXIST 



i 

553 

TRANSLATE, USING THE METADATA ASSOCIATED WITH THE VIRTUAL FILE 
SYSTEM. THE CLIENT FILE ACCESS TRANSACTION INTO A SERVER FILE 
ACCESS TRANSACTION FOR ACCESS TO EACH COPY OF THE REPLICATED FILE 
MAINTAINED WITHIN THE SERVER FILE SYSTEMS OF THE PLURALITY OF 
SERVER COMPUTER SYSTEMS 



* 

554 

FORWARD THE SERVER FILE ACCESS TRANSACTION TO EACH OF THE PLURALITY 
OF SERVER COMPUTER SYSTEMS SPECIFIED BY THE METADATA THAT CONTAINS A 
REPLICATED COPY OF THE FILE TO BE MODIFIED FOR PROCESSING OF THE FILE 
ACCESS OPERATION ON EACH REPLICATED COPY OF THE FILE 



FIG. 13 



560 

THE FILE ACCESS OPERATION SPECIFIED BY THE CLIENT FILE ACCESS TRANSACTION IS A 
FILE ACCESS OPERATION THAT REQUIRES MODIFICATION OF A FILE WITHIN THE VIRTUAL 

FILE SYSTEM 



561 

RECEIVE A SERVER TRANSACTION RESPONSE FROM THE SERVER COMPUTER 
SYSTEM TO WHICH THE SERVER FILE ACCESS TRANSACTION WAS FORWARDED 



562 

IDENTIFY THAT THE SERVER TRANSACTION RESPONSE INDICATES 
COMPLETION OF MODIFICATION OF A FILE WITHIN A FIRST SERVER FILE 
SYSTEM OF A FIRST SERVER COMPUTER SYSTEM AS SPECIFIED IN THE FILE 
ACCESS OPERATION SPECIFIED BY THE CLIENT FILE ACCESS TRANSACTION 



563 

REPLICATED COPIES OF THE FILE THAT WA5 
MODIFIED EXIST WITHIN SERVER FILE SYSTEMS OF 
SERVER COMPUTER SYSTEMS OTHER THAN THE FIRSL, 
SERVER COMPUTER SYSTEM? 



YES, REPLICATES EXIST 



-OR- 



564 

PERFORMING AN UPDATE REPLICA OPERATION 



565 

INDICATE, WITHIN THE METADATA OF THE 
VIRTUAL FILE SYSTEM ASSOCIATED WITH THE 
FILE THAT WAS MODIFIED, THAT THE FILE IN 
THE FIRST SERVER FILE SYSTEM ON THE 
FIRST SERVER COMPUTER SYSTEM IS A 
MASTER COPY OF THE FILE 



566 

INDICATE, WITHIN THE METADATA OF THE 
VIRTUAL FILE SYSTEM ASSOCIATED WITH THE 
REPLICATED COPIES OF THE FILE, THAT EACH 

REPLICATED COPY IS A NON-MASTER COPY 
OF THE FILE 



567 

INCREMENTALLY UPDATE EACH REPLICATED 
COPY OF THE FILE THAT IS INDICATED AS A 
NON-MASTER COPY OF THE FILE SUCH THAT 

THE REPLICATED COPIES OF THE FILE 
CONTAIN THE SAME CONTENT AS THE FILE 
THAT WAS MODIFIED 



568 

DELETE EACH 
REPLICATED COPY OF 

THE FILE WITHIN 
RESPECTIVE SERVER 

FILE SYSTEMS OF 
SERVER COMPUTER 
SYSTEMS THAT 
MAINTAIN A 
REPLICATED COPY OF 
THAT FILE 



FIG. 14 



